Development and validation of multiplex real-time PCR assay for noninvasive prenatal assessment of fetal RhD status and fetal sex in maternal plasma.
Noninvasive prenatal detection of RhD status and fetal sex is becoming part of daily practice in clinical laboratories. We evaluated a high throughput procedure for automated DNA extraction and developed a multiplex real-time PCR (rt-PCR) for the simultaneous detection of three fetal loci in a single reaction to assess fetal sex and RhD status in maternal plasma. An automated DNA extraction method was evaluated together with a new multiplex rt-PCR assay for the simultaneous detection of exons 5 and 7 of the RHD gene together with the Y chromosome marker DYS14 in maternal plasma. The test was evaluated on 60 samples of known fetal genotype obtained from RhD-negative pregnant women before being applied prospectively on 158 consecutive clinical cases. Results were compared with newborn phenotypes. Automated DNA extraction allowed successful analysis of all samples. DYS14 was detected in 118 cases (male fetuses) and both RHD exon 5 and 7 were detected in 148 samples. In 70 samples neither RHD exon 5 nor RHD exon 7 were detected (RhD-negative fetuses). Absence of all three sequences (female RhD-negative fetuses) was assessed in 33 samples. All prenatal results were in concordance with postnatal RhD status and fetal sex without false- positive or -negative results. The automated DNA extraction procedure coupled with a novel multiplex rt-PCR assay proved accurate, efficient and reliable allowing rapid and high throughput noninvasive determination of fetal sex and RhD status in clinical samples.